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WE 


notes 


J UNE 6, 1885. No. 23. 





give to-day a very interesting collection of news 
from no fewer than six Western points. Thecor- 


respondence furnishes an excellent idea of the present ac- 


tivity 


in electrical matters in Indiana, Missouri, [linois, 


Oh ioand Michigan, The statistics of growth are encour- 
“ging, and there are many hints and suggestions that 
night be availed of as to work waiting to be done. 


WE publish to-day a very interesting article by Dr. Am- 
brose 1. Ranney, Professor of Anatomy in New York 
Post-Graduate Medical School and Hospital, and Professor 
of Anatomy and of Nervous Diseases in tl.e Medical De- 
partment of the University of Vermont, on some new in- 
struments of precision for use in électro-diagnosis. The 
description given of the apparatus by this well-known 
Physician will be read with interest by a great many elec- 


ricians and medical men. 





A BILE, 
broucht 


not unlike that passed in Indiana, bas been 
before the Massachusetts House of Representa- 


= fixing the maximum. rental of a telephone in the 
“neg %3a month, The method in which the bill has 
een introduced ig open to serious objection, the bill being 


mi 
bil] 


Substituted for a report;against legislation, from the Com- 
tee of the Houge on Mercantile Affairs. Besides, the 
adopted by the House would have to go before the 





Senate, and then would have to be signed. The rate fixed 
is low and could not be adhered to, even if the royalty 
were left out of consideration altogether. 


Owixo to the pressure on our space this week, we are 


| unable to print any of the letters received suggesting ways 


in which the Bartholdi Statue can best be lighted by elec- 
tricity, The subject is evidently a most interesting one, 
and deserving of the thoughtful study of electric light 
engineers everywhere. Speaking of the statue last week 


_|on Decoration Day, Senator Evarts said: ‘*When this 


great statue lifts its torch tipped with flame, and its brow 
emblazoned with electric fire, the great sentiment that it 
will represent is that liberty is the light and the life of 
nations.” From which it would appear that the Senator 
favors lighting both the torch and the diadem. This is 
not the plan advocated by all of our correspondents. 





THE approaching conference of the American Bell Com- 
pany and its licensees, the objects of which we have already 
discussed, continues to engross the thoughts and conver- 
sation of all interested in telephony. It has been stated in 
some quarters that the call will bring together one of the 
largest meetings of telephone men ever held. We believe, 
however, that the guests will not number over fifty ; but 
as they will be ‘‘representative” in the fullest sense of the 
word, there can be no question as to the importance 
of their deliberations, affecting, as they must, the future 
of a business which in magnitude compares already with 
the long-established telegraph. The relations between the 
parent company and its licensees are in such a state that a 
discussion of the kind proposed, and in which the parent 


and | Company wisely takes the initiative, can hardly fail to be 


productive of a better understanding and of a removal of 
grievances and hindrances. The questions of a sliding 
scale of rentals and of waiving dividends on franchise 
stock will naturally receive considerable attention, but 
there are many other points that will be raised with pro- 
priety, as upon them also may depend the policy of the 
company and the prosperity of every excharige in the 
land. So good a result do we anticipate from this 
conference, in which the American Bell Company 
plays the part of a generous host, that we shall not be sur- 
prised at an annual repetition of it. Practical telephony 
has reached a critical period of its development, and re- 
quires exceptional ability on the part of those who are to 
direct it. The phenomenal progress we have all seen is 
largely due to the skill with which the business has been 
put on a working basis, but it is also a progress that sadly 
disturbs old plans, arrangements and calculations, and 
that insists vehemently on the consideration of new ele- 
ments already felt or looming up impressively in the 
future. Hencethe necessity that. been so promptly 
recognized for consultation and conference. 





LOOPHOLES IN THE UNDERGROUND BILL. 





The new bill to secure the putting underground of the 
wires in New York and Brooklyn is a very lengthy docu- 
ment, full of elaborately detailed provisions. Itis intended 
to be supplementary to the Daly bill of last year, which, 
it will be remembered, made it incumbent upon all com- 
panies using overhead wires in New York or Brooklyn to 
cause them to be taken down and replaced by underground 
wires or cables prior to Nov. 1 of the present year, failing 
which it was made the duty of the authorities of these 
cities to remove then: and substitute underground con- 
ductors for themat the expense of the corporations owning 
them. It was soon seen that this law was practically in- 
operative, because no penalty was provided in the event of 
non-compliance with the act, and although the authorities 
of the two cities were distinctly required to act in the 
matter, they hesitated to do so, knowing that any inter- 
ference on their part with the existing poles or wires 
which had been placed in position by authority of law, 
would certainly result in injunctions or other legal action. 

The new law provides that within twenty days of its 
passage there shall be appointed, in each of the cities of 
New York and Brooklyn, three disinterested persons resi- 
dent therein, who shall in each case constitute a ‘‘ Board 
of Commissioners of Electrical Sub-Ways.” In New-York 
these commissioners are to be appointed by the Mayor, 
the,Comptroller and the Cominissioner of Public Works, 
while ‘in Brooklyn the appointment is left to the Mayor 
alone. It is made the duty of these boards of commission- 
ers to enforce the provisions of the Daly bill of last year, 
so far as they do not conflict with those of the present 
bill. It is made the specific duty of the commission- 
ers in euch city “to cause to be removed from the 
surface end put, maintained and operated underground, 
wherever practicable, all electric wires or cables 
used in any street,” so as to’ enable and require 
all companies operating electrical conductors in either 
city to transact their entire business “with under- 
ground conductors wherever practicable.” It will be noticed 
that the phrase “* wherever practicable” is a very important 
one, and gives the commissioners very large latitude. It 
is evidently intended to leave it to them to determine what 
is and what is not electrically ‘‘ practicable,” and upon 
this hinges the whole question at issue. That the'bill con- 
templates the appointment of persons competent to judge 
of electrical questions from a scientific standpoint, is made 
evident by the fact that they are required “carefully to 


investigate any and all methods proposed by any company 
for electric lighting or electrical communication,” and 
before approving of any such method they must re- 
quire that, ‘‘ so far as practicable,” all conductors when 
constructed shall be put underground. In case no suitable 
plan is proposed or in use within sixty days after the pass- 
age of the act, it becomes the duty of the commissioners 
to cause to be devised and made ready for such use such 
a general plan as will meet the requirements” of the 
present law, and the commissioners are to compel all com- 
panies using wires to use the sub-ways so prepared for 
them. 

Itis clear that this provision of the act contemplates the 
construction throughout the two cities of sub-ways suffi- 
ciently large. to contain and convey all the wires 
and cables required by the telegraph, telephone, electric 
light and other companies. These conduits or sub-ways the 
commissioners must ‘‘ cause to be devised,” and the com- 
panies must put their wires into them, but who is to con- 
struct them or defray the expense of the construction does 
not appear. 

An exception in favor of overhead wires is made to the 
effect that whenever, in the suburbs or along the streets in 
sparsely settled or unoccupied portions of either city, the 
public interests do not require that the conductors be put 
under ground ; and also whenever in any other locality in 
either city it is deemed by the commissioners to be im- 
practicable to construct and operate successfully under- 
ground the conductors required, it is made the duty of the 
commissioners to examine and grant the application of 
any company to deviate in such places from an under- 
ground system, but the commissioners must be satisfied 
that this will not in any way interfere with the successful 
working of underground conductors in other parts of -the 
city. 

Here again a very large loophole is left, for it would 
seem to be in the power of the commissioners to decide 
whether successful underground operation was or was not 
successfully possible in any case. The use of the word 
** successfully” introduces an important element for the 
consideration of the commissioners. Not only must the 
system devised and to be used be practicable and 
possible to operate, but it must be possible to 
operate it “successfully.” Whether this is to be taken 
in an electrical sense or in a commercial sense, or in both, 
is for the commissioners to say. It is clear that the 
framers of the law foresaw that questions would arise as 
to its interpretation. and in order to express in general 
terms the intent and purpose of the bill, they made it the 
especial duty of the commissioners ‘‘ to bear in mind the 
purpose and policy of the act, which is to convert the 


overhead wires and cables now in use in the cities named 


to underground éysteiis as soon as possible without im- 
pairing the efficiency of their service; to require that, as 
far as practicable, all electrical conductors in any street, 
avenue or other highway shall be removed from the surface 
and placed and operated underground as soon as may be 
consistent with the convenient use thereof by the public; 
and that it is intended to authorize other than underground 
conductors * * * only when and where the public in- 
terests do not require the electrical conductors to be placed 
underground, or when and where it shall be deemed by 
the board itself to be impracticable to place and operate 
the conductors underground.” This section of the bill just 
quoted hardly accomplishes the purposes for which it was 
evidently intended, because it provides that the change 
which is to be made, and which the commissioners are to 
compel the companies to make, must be made “ without 
impairing the efficiency of their service.” The only diffi- 
culty about this is that it cannot be done, for the moment 
an electric wire is placed underground its efficiency is 
measurably impaired, no matter how thoroughly or at 
what expense the work is done, If the law means what it 
says it will be an easy matter for the telephone companies 
to set up as a reason for refusing to do anything under 
the bill, that any change looking to the burial of their con- 
ductors will impair the service they give their subscribers, 
and to prove this to the satisfaction of any disinterested 
person they have but to summon any electrical expert or 
experts of recognized ability. 

The terms of office of the commissioners are to expire 
Nov. 1, 1887, “or sooner, upon the performance of their 
functions,” and their salaries, $3,000 each for those in Brook- 
lyn, and $5,000 each for those in New York, are, together 
with necessary expenses, to be paid by the Comptroller, 
who is to assess the several wire-operating companies for 
the amount, basing the assessment upon the number of 
miles of wire operated by each. It is one of the peculiarities 
of the act that if, during the first year of the board’s exist- 
ence, it should succeed in getting all the wires underground, 
and thus comply fully with the provisions of the act, the 
companies would, during the second year, he called upon to 
contribute just as much as before to the support and ex- 
penses of the board, because the assessment is based on 
‘‘ miles of wire operated,” whether overhead or under- 
ground. 

Taken altogether, the bill is excessively defective, and it 
is clear that many legal questions are sure to arise the mo- 
ment the commissioners seek to enforce it. A great deal 
depends upon the qualifications of the men appointed to 
constitute the boards in the two cities. We are not aware 
that the bill has yet received the Governor’s signature or 





ig likely to receive it, !' 
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Prof. Sylvanus Thompson's Telephone Reeeiver. 





In our last issue but one we gave a description and illus- 
tration of a telephone transmitter recently devised in 
England by Professor Thompson and Mr. P. Jolin. This 
apparatus, called the valve telephone on account of its 
peculiar form, is the companion to a novel receiver which 
we illustrate to-day. The instrument belongs to that class 
which have an armature carried-on or by a membrape or 
4drumhead, and is so designed as to make its sensitiveness 
and efficiency as great as possible. - 

Our illustration, taken from the London Electrical Re- 
view, shows the instrument in vertical section. A is the 
case or box of the instrument, and B is the cover. a is 
the drumhead formed of the united membranes, b is 
the armature inclosed as described. The frame of metal, 
or other material, inclosed between the membranes to 
support and stretch them, is shown at c. 

The body e of the electro-magnet is preferably curved 
as shown, so that it may serve as a handle for the instru- 
ment. One pole serves as a core e' to receive the coil e*, 
and is slit to prevent internal inductions. To the other 
pole is attached a Y-shaped or C-shaped pole piece e?, 
which is bent around but does not completely inclose the 
coil, 

The inventors use acompound diaphragm or diumhead, 
made by placing between two membranes an armature 
formed of magnetic material, such as a piece of clock 
spring oriron. In order to keep the membrares as taut 
as possible they inclose between the latter a light frame 
which may be square, hexagonal or of other suitable 
shape, and formed or cut out of metal, ebonite or other 
non-absorbent material; this frame assists in straining 
or stretching and supporting the membrane, and renders 
it so stiff that tying down may be dispensed with ; in fact, 
the compound drumhead may be used without stretching 
in very much the same way as a metallic plate is used. 
The membranes are united by means of glue, Canada bal- 
sam or other suitable cement, and before the uniting 








THOMPSON'S TELEPHONE RECEIVER. 


cement is hardened the membranes are pressed into a 
mold or die. After the hardening of the drumbead it 
may be impregnated from its under side with linseed oil, 
stearine or similar material. 
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New Instruments of Precision in Electro-Diagnosis. 








BY AMBROSE L. RANNEY, M. D. 


I would respectfully call the attention of the profession 
to some new instruments which I have devised for the 
purpose of making electro-diagnosis more scientific and 
accurate. I have named them the ‘‘ diagnostic key-board” 
and the “‘ spring electrode.” 

Heretofore there have been serious defects in the meth- 
ods commonly employed in determining the muscle and 
nerve reactions of patients for the purpose of record. 
These defects have been recognized, but have never been 
satisfactorily overcome. To be more specific, let us sup- 
pose for the sake of illustration that we are called upon to 
test some special nerve or muscles of a patient afflicted 
The standard of com- 
parison must. of necessity, in every such case be the 
homologous nerve or muscles of the unaffected side. We 
are forced to contrast the electrical reactions of nerve and 
rouscle upon the two sides in order to determine the effect 
of the unilateral paralysis upon such reactions. By such a 
comparison only can sligh’ alterations be discovered. It is 
therefore vital to the accuracy of all deductions that the ob- 
servations made be as free from error as possible, and that 
the conditions be alike when the contrasted sides of the 
body are to be separately tested. It has been the custom 
with neurologists, and is to-day, to perform these tests by 
placing an indifferent electrode upon a neutral point (the 
sternum or the nape of the neck). and by placing the other 
pole upon the two sides alternately, and as nearly op 
homologous points as possible. The inaccuracies whic) 
are liable to result from this method are due to one o1 
more of the following causes : 

1. The ** motor points” of the muscles, as well as the 
points commonly designated in the charts devised by Von 
Ziemssen for the electrization of special nerve trunks vary 





more or less with individuals, hence it is very important | 
that they be determined with accuracy upon the healthy 


side as well as on the diseased side before comparisons are | 


made between the electrical reactions of a special nerve or 
muscle of the two sides, 

2. It is essential.to the accuracy of observation that an 
electrode should be fastened immovably to the nerve point 
and the various ‘‘motor points” of the muscles to be 
tested. Marking them with a pencil, as suggested by 
some authors, is but a poor substitute. By many neurolo- 
gists, even the latter precaution is seldom taken in actual 
practice ; the electrode is oftener moved from one side to 
a corresponding point on the opposite side by guess-work. 
the operator’s eye being his only guide. It must be ap- 
parent to all that this method cannot be more than ap- 
proximately accurate. 

3. The nerve trunks or special muscles of opposed limbs 
must be called into action by electrical cutrents of the 
same strengtb, if an accurate comparison is to be made 
between the contractions produced. Practically, this ele- 
ment of accuracy is disregarded by many observers. They 
seem to forget that the battery is steadily growing weaker 
by *‘polurization” when in use. This may be compen- 
sated for if a galvanometer is placed in “circuit,” but the 
precaution is not generally taken, as time is consumed by 
noting needle deflections at every step. 

4. Muscles which have been subjected to excitation in 





Fic 1.—SPRING ELECTRODE. 


searching for their ‘‘ motor points,” and nerve trunks also, 
are altered in their electrical reactions for some little time 
after such an excitation. [!t is important, therefore, that 
the electrical responses upon either side should take place 
in a nerve or muscle which is in a normal electrical state, 
and that the currents employed in the tests should be of as 
shcrt duration as possible. This is effected by the device 
which I shall suggest farther on. 

5. The observer should be able to watch closely the con- 
tractions produced on the two sides, It is of great service 
oftentimes that the two.sides be called into action simul- 
taneously. The former cannot be done when the observer 
is leaning over his patient and also holding the electrodes. 
The latter can be accomplished with a bifurcated cord, but 
it is a clumsy contrivance, and requires both hands of the 
observer or an assistant. 

To overcome these and some other objections to the 
methods commonly employed in electro-diagnosis. I have 
devised two simple attachments to a battery. The first con- 
sists of an insulated spring electrode, Fig. 1, which can be 
placed over any nerve trunk or motor point, and to which 
a rheophore may be attached. It is self-retaining, and is 
adjusted with ease to any part of the body. 

D is the binding-post for attaching the rheophore which 
connects it with the battery, or with the diagnostic key- 
board when that instrument is employed. The motor 
point of the electrode is represented as enveloped in 
chamois skin. It must be thoroughly dampened in salt 
and water before it is applied to the nerve or muscle to be 
tested. The other end of the electrode is designed to pre- 
vent slipping of the instrument after its proper adjust- 
ment, 

The second device, Fig. 2, consists of a diagnostic key- 
board, upon which any number of separate contacts may 
be made by touchiog the keys. Each key is in communi- 
cation with a binding-post to which a rheophore tay be 
fastened. 

A is the rheophore which connects it with one of the 
binding-posts of a galvanic battery; B, rheophores con- 
necting its binding-posts with spring electrodes previously 
placed upon the body of the patient so as to influence the 
nerves or muscles to be tested; C, buttons and springs 
which make a circuit to the body of the patient when the 
knob on the spring is pressed downward so as to impinge 
upon the button. The number of rheophores which may 
be employed depends upon the necessities of the case; the 
cut shows an instrument capable of six. , 

My method of using these instruments consists ‘in plac- 
ing the exposed body of my patient at rest upon a couch, 
30 that muscular relaxation fis ‘insured, I then apply my 
spring electrodes to homologous parts of the two sides of 
the body, after carefully ascertaining the exact seat of 
the motor points to which I wish to direct the current. 
Under the metal tips of these electrodes I place a small 
pad of absorbent cotton wet in salt waier, and I then con- 
nect each electrode to one of the binding-posts of my 
liagnostic key-board by means of long rheophores. The 
cheophores are made long so that tension is not made upon 
the electrodes, which might displace them, and in order 
shat I may place the key-board upon an adjoining table, 
close to my battery. Finally, I place a targe indifferent 

lectrode upon the sternum of the patient or at the nape 
of the neck, and connect the two rheophores of my battery 
cespectively to a binding-post of my key-board.and to the 
indifferent electrode in contact with the patient's body. 
The cuts will illustrate this better than a verbal descrip- 






and, — — “keys at a 
Saar at trtien ant ———— a 
side or of opposed sides. My eye is otherwise employed, 
and I am thus able to detect the slightest difference in the 
reactions of the two sides. I am, moreover, sure that the 
current is of the same strength ——— the 
contacts are made simultaneously key-board. I 
know, also, that my electrodes are properly placed and 
that they are held by a uniform pressure against the sur- 
face of the patient. I do not require an assistant, as | 
can work my battery and the key-board at the same time 
without aid, lcan, moreover, have my case-book by my 
side and record the observations taken from time to time. 

During a course of lectures delivered this year before 
the class of the Medical Department of the University of 
Vermont, I taught the action of muscles upon joints, and 
the physiological functions of the more important nerves, 
Oy i mesa pee, the Fine be. To my mund, it 
excels any other method of to large atidiences 
many facts which cannot be shown upon a cadaver or by 
a drawing or model; and it impresses théir minds more 
forcibly than a verbal statement, because it reaches them 
through the instrumentality of the eye. I was ‘able to 
illustrate the mechanism of facial expression with startling 
effect by this method. An immobile facegan be made to 
suddenly assume the expression of laughter, despondency, 
etc., and the individual muscles of any region can be 
thrown into action without the necessity of the lecturer 
approaching the man employed for that purpose. 

The spring electrode can be made of any size and have 
any strength of spring; it can have points of any shape 
attached ; it does not interfere with the free action of the 
muscles beneath it, as a strap does ; it does not interfere 
with the inspection of the part during its use ; finally, it is 
difficult to disturb its adjustment, if properly placed. 1 
have had these two instruments manufactured for me by 
Waite & Bartlett, of this } city. sated 


os 


Domestic Blectrte Lighting. 


We are indebted to the London Electrical Review for the 
advance proof of the following article, which will be found 
of the utmost interest, The editors of that journal advised 








Fic. 2.—Diaanostic Kry-Boarp. 


Mr. Littleton, we believe, on a few technical points, but 
the carrying out of the work is entirely hisown. It is a 
good example of what energy and the determination to 
overcome every obstacle can accomplish on the part of an 
amateur. The article is subjoined : 

When several members of a family have their respective 
houses on the same plot of ground, and when one at least 
of such domiciles contains internal decorations which are 
of such an elaborate and costly description as to require 
careful tending, it becomes a matter of but little considera- 
tion to decide that the best method of illumination for 
such a class of residence is that of electric lighting. 

Westwood House, Sydenham, the residence of Henry 
Littleton, Esq., the principal of the well-known music 
publishing firm of Novello, Ewer & Co., has zecently been 
almost entirely rebuilt from designs by J. L. Pearson, 
Esq..R. A. The Building News of Dec. 24,1880, speaks 
of this as a fine example of Renaissance.design, and the 
Times of July 5 of the same year says: “‘ This appears to 
us to be one of the most and thoughtfully de- 
signed houses of the year.” It is a goud-sized mansion, in 
red brick, with tiled roof and external decoration pre- 
sumably in terra-cotta, and is in reality the recasting of 
an old house with considerable additions. 

Westwood House and two smaller houses occupied re- 
spectively by Messrs. Augustus and Alfred Littleton 
stand in grounds of about nine acres in extent, and 
toward the latter end of last year Mr. Littleton finally 
decided to adopt the electric light, placing the arrang:- 
ments for illumination entirely lndu haptacd Secon Mr 
Augustus Littleton. 

The superintendence of the whole installation, which · e 
will briefly describe, has been mogt ably carried out 'y 
him, the only professional assistance rendered being either 
the verification or modification of his pr ideas 
in reference to the selection of engine, — lam ps, 
secondary batteries and main 

The prime motor is one of the “Otto” 8 horee-power 
(nominal) gas engines, running a ‘few hours a day {0 
charging accumulators, and supplied with gas from the 
same source as that employed by Professor W.G. A Adams 
for his tests of the engines shown at the ( al Palace 





Electrical Exhibition of 1881-1882. Here is also fixed 4 
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rumen! the Electrical pore. eae 
Company for cutting out or again putting into circt 
—— “The dynamo is a shunt-wound “Phenix,” 
of Paterson & Cooper's manufacture, giving at its nor- 
mal speed 110 volts and about 50 ampéres. To insure 
greater steadiness in its running, it has a heavy fly-wheel 
attached to the armature spindle, and it is driven by a belt 
from the fly-wheel of the engine, both this and the dynamo 
being compacity fixed in a portion of the coach-house. 

The accumulate n is a spare loose horse-box, and 
well suited for the purpose, Here are placed 100 glass cells 
1144 horse-power type, of the Electrical Power Storage 
Company's secondary batteries, with the Jatest improve- 
ments, coupled ia twos. An instrument board contains 
two of Paterson & Cooper’s ampéremeters, one reading to 
25 and the other to 150 ampéres; a Cardew voltmeter, 
registering 150 volts; and a switch for reducing the 
number of cells by twos from 50 to 42, or to cut them all 
out of circuit, The accumulator discharge leads are carried 
toa $-way dividing piece, one for each house, which all 
make yse of the same electromotive force for the lamps, 
In this rpom the E. M. F. and current of the machine may 
be tested, also the E. M. F. of accumulators and main dis- 
charge current, together with the initial E. M. F. and cur- 
rent for each house, 

The lamps used are made by Messrs, Woodhouse & Raw- 
son, and are chiefly of 20 candle-power, taking an E. M. F. 
of 95 volis, with a current of about 0.55 ampére each. 
There are, however, a number of 10 candle-power lamps 
connected up two in series. The main cables are the well- 
known Berthoud-Borel conductors, sheathed with lead 
tubing, laid in a wooden trough tarred ioside and out, and 
filled with dry sand. The lengihs are as follows: From 
the accumulator room to theextreme of Westwood House, 
90 yards; from.the same poiat to Westwood Field, Mr. A. 
Littleton’s residence, 270 yards; and to Mr. Alfred Little- 
ton’s 100 yards; the canles being so proportioned that the 
fall of potential is the same to each house. 

The operations of fixing the lamps, wiring the houses, 
laying the main cables and generally varrying out the 










gentlemen with similar means at command do not follow 
such an example, re 

Quite a Number of Them. 

To the Editor of The Electrical World : 

Srr ; Is there any form of dynamo which will give a uni- 
form and continuous current in one direction, without the 
use of acommutator? Something purporting to be such a 
machine was described in the Scientific American of Aug. 
18, 1888, Will it work? J. 8. BADGER. ~ 

Eav CrarrE, Wis, 

{[ANSweR.—Arago’s original disc was such a machine. 
Since then various others have been devised, one of the 
latest being the Delafield pipe dynamo, exhibited at Phila- 
delphia last year, and illustrated in our issue of Jan. 17 
last, Such machines * will work.”—Eps. E. W.] 


The Trenton High-Speed Engine. 


Our illustration represents a high-speed engine, adapted 
for electric lighting, which bas recently been brought out 
by the Phoenix Iron Company, of Trenton, N. J. This 
engine has an eccentric which engages a wrist plate and 
so imparts motion to the valves, 

The valves are one of its most interesting features. In 
the main these valves are constructed like the Corliss 
valves, but are notiveably different because of the appli- 
cation of an auxiliary port, which doubles the capacity of 
the valves for admitting steam, without increasing the 
throw. It will be observed that the engine hus no trip 
gear, and consequently, instead of the valves being rotated 
separately upon the stem, they are fastened to it 
and the stem itself is rotated by meansof a crank- 
stem through the under side of the steam-chest. 
The ports, four in number, in these valves, are located 
longitudinally and admit the steam at the under edge 
of the port on one valve and the upper edge on the 
other, the reduciion of opening for an increased speed 
being acc;:mplished by the diminution of rotation. The 
exhaust occurs at the ends of the valves into a chamber 

















under the cylinder. This gear insures a quick admission 





work connected with the installation was undertaken by 
Messrs, Patereon & Cooper, and this has been completed to 
the entire satisfaction of Mr. Littleton. 

; The various switches, fusible plugs and measuring 
instruments are from the same firm, but Messrs. Fara- 
day & Son have supplied all the fittings for Mr. Augustus 
Littleton’s rooms, and Messrs. Barkentin & Krahl, of 
Regent street, have designed very original and unique 
—* in hammered copper and iron for Westwood 

ouse, 
_ Ia various rooms wall fittings have been placed for the 
insertion of portable lamps, which may also be used as 
table lamps. The wiring of the large house involved 
4 considerable amount of care and trouble, as the archi- 
tect’s instructions were to the effect that in no place 
should a wire be visible. The two small houses are lighted 
throughout with about 70 lamps each, and Westwood 
House will contain more than double that number, includ- 
ned ne a small theatre, the total being nearly 400 
its, * 

The whole installation will be in charge of a youth of 
about 1s years of age, who will, however, spend but half 
his time in this work. 
any fon not yet give any particulars asto the working 
* the plant, but we understand that Mr, Augustus 
‘'Ueton is carefully preparing a statement of the expenses 
entailed thereby. 
bz * which strikes us as being most worthy of remark in 
dived ection with this matter, is the fact that ithas been en- 
that? Superintended by aprivate individual. We are aware 
—A Some years past Mr. Augustus Littleton has kept 
* — well abreast of the advance of electrical science, 
iain out we think that the work he has just car- 
trictan, would have done credit to any professed elec- 
e — 23 add that since the beginning of January, when 
J J of the lamps were first put into use, no hitch of 
lation has occurred, and we think that the entire instal- 
ail may be pronounced eminently successful; so much 

ndeed, thiat we shall be surprised if many other private 





of steam and retards the closing during the exhaust. In 
order to insure economy in the use of steam the engine is 
regulated by a centrifugal governor on the crank-shaft. 
The engine is+solidly built, lubrication being well 
provided for, and all parts are constructed for taking up 
wear, thus insuring their good working for long periods. 


Secondary Battery Tests. 


Of late, the conflicting statements regarding the capa- 
bilities of secondary batteries have been so numerous that 
anything approaching authenticity will no doubt be hailed 
with delight by not a few. We present to our readers, 
therefore, the report of tests made of two secondary bat- 
teries exhibited at Philadelphia last year; but even these 
must be taken for what they are worth, as they by no 
means give all the information desirable, which fact, how- 
ever, is not due to any fault of the examining committee. 

Three secondary batteries were exhibited, but of these 
only two were tested, and they were those of the Railway 
Light and Power Company and the Brush Company. 

The battery tested for the Railway Light and Power 
Company consisted of thirty-four cells, each 11 by 12 by 3 
inches, containing four plates each, 9 by 10 by ¥, inches. 
The plates are formed by Faure’s process, red lead being 
compressed into an excavated surface. This battery was 
charged by a Weston dynamo, and was. used at the Exhi- 
bition to run six or eight incandescent lamps of different 
resistances. 

It was discharged by the committee on the evening of 
Oct. 8, until the electromotive force at the poles on closed 
circuit was 44.14 volts, and was recharged and again dis- 
charged between the morning and night of the following 
day. The insta!lation of the battery was very bad. The 
connections between the plates were made by lead bolts 
which could not be properly tightened, and the battery 
was placed on a carpet which was kept continually moist 
by the acid spray thrown up by the bubbles of gas pro- 
duced toward the close of the chargings. These faulty con- 
ditions may account for the low efficiency found for the 


battery. 








The discharge was effected through a resistance consist- 
ing of sixteen Weston lamps. When the discharge was 
stopped on Oct. 8, the electromotive force on closed circuit 
was 44,14 volts, on open circuit 53.5 volts. On Oct. 9, 
after verifying the electromotive force, the battery was 
charged with 299376.825 volt-ampére-minutes. The dis- 
charging was then begun, and an energy representing 
159659.649 volt-ampére-minutes had been expended in the 
lamp resistance before the electromotive force on closed 
circuit had fallen to 44 volts—the potential at the poles 
while the battery was doing work at the close of the dis- 
charge in the morning. 

The efficiency of the battery was therefore 

159659.649 
299376. 825’ 
or 53.66 per cent. in its delivery of energy compared with 
the energy required for charging. 

The fall of potential in this battery was very unevenly 
distributed among the cells. On beginning the discharge 
at 5:30 P. Mm. on Oct. 9, the electromotive force of the 
separate cells was uniformly 1.9 volts. Between this time 
and 7:15 P. m. the electromotive force of the battery fell 
from 64.2 to 60.19 volts, the potential of the separate cells 
taking equal part in the fal!. At7.30a difference in potential 
became apparent among the cells, and the electromotive 
force began to fall rapidly. One cell was at 0 potential at 
8 o'clock, three at 8:15, four at 8:30, and five at 9:10, while 
the electromotive force of the other cells was but little 
below that at starting the discharge. 

The battery was charged during four hours and forty- 
eight minutes, at the average rate of 1039.5 volt-ampéres. 
It yielded during discharge for four hours and ten minutes 
the average rate of 638.6 volt-ampéres. 

From 786.45 volt-ampéres, which was maintained sensi- 
bly constant durivg the first hour, the delivery fell to 
699.36 at the end of the second hour, 557.57 at the end of 
the third, and 416 at the end of the fourth. 

The results of the first test of this battery convinced the 
committee that the cells were in such a condition that any 
further measurements and tests for holding charge would 
be entirely devoid of scientific interest, and of no benefit 
to the Institute or the exhibitors. 

The secondary battery tested for the Brush Electric 
Company* consisted of nineteen cells, each containing 
three plates 16 by 16 inches, the total weight of lead per 
cell being about 100 pounds. These plates are said to be 
formed by the Planté process, alternating currents being 
passed between cast lead plates immersed in dilute sul- 
phuric acid. The cells were in good vondition and the 
-onnections of the plates were soldered. 

The Carpentier volt-meter used was calibrated by this 
battery, and the readings being 1.91 volts per cell through- 
out the whole scale employed, were considered suffi- 
ciently exact. Py 

On Oct. 12 the battery was discharged through 41 Swan 
lamps in parallel circuit, until the difference of potential at 
the terminals had fallen to 29 volts, the current flowing 
being then 38.25 ampéres. Before starting to recharge on 
Oct. 13, the electromotive force on open circuit was 36.3 
volts, and with 40 lamps in the circuit 29.8 volts. The re- 
charging was then begun at 94. M. and was continued 
until 10 Pp. M. of the same day, with an interruption of 
fifty-nine minutes due to an accident to the engine. 

After charging the battery it was discharged through 
43 lamps. The electromotive force on open poles was 38 
volts; with the lamps in circuit 34 volts. The current 
passing through the lamps was 46.75 ampéres. 

The tests showed that 562202.25 watts were required to 
charge the battery from a potential of 29 volts on closed 
circuit, while in discharging down to the same point 
390454.625 watts were obtained. The efficiency ratio is 
therefore 

390454.625 
or 69.45 per cent. 

The columns of the table showing the fall of potential 
and the energy obtained from the battery, indicate that 
while there is a gradual weakening of the whole battery, 
the principal falling off is due to the sudden weakening 
of individual cells, and that the latter do not run down 
uniforinly. 

The test of the Brush secondary battery was sufficiently 
severe, as the charging was done with a somewhat heavier 
current than is usually recommended for the purpose, and 
the discharging was at an exceedingly rapid rate. It was 
therefore decided that after the test for holding charge 
bad been made, the battery should be recharged and dis- 
charged through a smaller variation in electromotive force, 
but at a slower rate. 

The battery was recharged on Oct. 16, and locked up by 
the committee, who held the keys for ten days. In the 
meantime the committee had been requested to return 
the instruments which had been placed at their disposal. 
As the Franklin Institute authorities could not guarantee 
that the instruments would again be placed in their hands 
for the resumption of the tests before the battery was re- 
quired to be moved, the committee decided that it was 
not advirabla ta prolong work for which the facilities had 
been w'thdrawn. With the consent of the Brush Com- 
any, further tests were therefore abandoned. 





* Full description of system given in Tae Erzcrricat Wort, Oct. 4, 
1884, 
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WESTERN NOTES, 


THE ELECTRICAL WORLD BRANCH OFFICE, t 
CHICAGO, June 2, 1885. 


The United States Company’s incandescent plant in the 
Home Insurance building, next to the new Board of 
Trade, was started last week, The building is wired for 
and there are in place two thousand lamps, The capac- 
ity of the plant at any one time, however, is only seven 
hundred lights, and this number, by the law of averages, 
is all that will ever be required at once, it is expected, 
Four dynamo machines and two Porter-Allen engines fur- 
nish the current and power. I was present at the starting 
of the plant, and everything moved off without a hitch. 

The new offices of the United States Company here are 
being handsomely fitted up, They are on the ground 
floor at 216 La Salle street, in the Northwestern Iasurance 
Company’s building, an exceedingly desirable location, 
They also occupy part of the basement, where it is the 
company’s intention to have all the principal systems of 
lights represented, so as to furnish customers an oppor- 
tunity for comparison, They will also have on exhibition 
here other electric lighting apparatus, and everything can 
be seen in actual operation. The United States Company 
are doing a large business from this office, especially in 
incandescent lighting, and good work and satisfactory 
apparatus are furnished in every case. They have lately 
secured the services of Mr, J. H. Reid, formerly of the 
Electrical Supply Company, and this gentleman’s large 
acquaintance and acknowledged business ability will 
prove of substantial value to them. 

Messrs. Bailey and Ballou, of the Western office of the 
Thomson-Houston Electric Company, are East on a busi- 
ness and pleasure trip, 

As was predicted in this column, the fight between the 
regular and open boards of trade has resulted in the 
latter obtaining the quotations again, It is understood 
that the only expense attendant on their acceptance by the 
open board will be the cost of the wires and instruments. 
The bucket shops are all in full blast too, though the 
source of their quotations is a mystery. 

Professor John P. Barrett, city electrician, has handed 
in his report. He says that the present headquarters of the 
City Telegraph in conveniences, equipments and furnish- 
ings are unsurpassed by those of any similar institution in 
the world. Within command of the general public, in case 
of fire, there are situated at the most needful points and in 
the most accessible positions 514 stations or boxes, through 
any one of which a party wishing assistance is placed in 
direct communication with the fire-alarm office. Including 
the six stations at the Stock Yards, the signal system ser- 
vice comprises 520 alarm stations. In addition there are 484 
public police boxes, any one of which may be utilized, 
although communication with the fire-alarm office is not 
direct, making 948 public stations, which, with tbe addi 
tional 332 private police boxes, make 1,286 stations through 
which assistance from the Fire Department may be sum- 
moned. There are 358 miles of aerial fire alarm wire now 
in service, The entixe underground system comprises 
7,931 feet of conduit, 4,872 feet of iron pipe, 5,760 feet of 
cable and 361 miles of single wires. 

Mr. Charles Lever, of Eagland, was a welcome visitor 
at this office last week. Mr. Lever is in this country for the 
purpose of interesting capital in his arc lamp, and effecting 
some arrangement by which the lamp can be manufac- 
tured here and put upon the American market. A de- 
scription of the Lever lamp was published in THE ELec- 
TRICAL WORLD of May 16. Mr, Lever’s apparatus is well 
known in England, and he has a number of plants in oper- 
ation there. His lamp is fully covered by patents in both 
countries. Mr. Lever will remain in this country several 
weeks, and letters addressed in care of this office will reach 
him. 

The Bain Electric Light Company, at 85 North Clinton 
street, is emerging from the experimental stage, and will 
soon demand recognition as a well established company. 

It looks as though there would be two “ Jenney” elec- 
tric light companies. It seems that the new Jenney Com- 
pany at Indianapolis, whose corporate name is the Jenney 
Electric Company, is entirely distinct from the Fort 
Wayne Jenney Electric Light Company, and not the lat- 





' ter’s successor, as at first supposed, Young Mr. Jenney 


goes with the Indianapolis company, but the elder Mr. 
Jenney remains as the electrician of the old company. 
The Fort Wayne company have just secured the contract 
for lighting the whole of the Louisville Exposition build- 
ings, requiring some five hundred arc lights, They will 
ship two hundred of the lights which they save had at 
the New Orleans Exposition to Louisville, as a part of the 
five hundred required. They have also sold to the Louis- 
ville Exposition Company forty-six lights for permanent 
use in Music Hall. 

In St. Paul, Minn., the electric light event of the week 
was the turning on of the current for 20 Western Electric 
arc lights, to illuminate Dickinson’s Grand Bazaar. 

Crawfordsville (Ind.) is going in for public lighting to 
the extent of 30 Thomson-Houston lights; also Adrian, 
Mich., with the same number. 

The Railway Telegraph Supply Company have just fur- 
nished the Chicago & Evanston R. R. Co. with a com- 
plete outfit of wire, brackets, insulators and poles; also 
with ten sets of instruments. 


The Van Depoele light has just been introduced at 
Flint, Mich., and Fort Smith, Ark., 36 lights on 9 tuwers 
being employed at the former place. ; 

R. T. McDonald, Manager Fort Wayne Jenney Electric 
Company, favored this office with a cal] last week, also 
C, O, Mailloux, of New York City, 





° CINCINNATI, O., May 30, 1885. 

The status of electric lighting in Cincinnati is fair. As 
near as I can come to it, there are five hundred arc lights 
burning nightly in Cincinnati, with a sprinkling of in- 
candescents, : 

The Brush people do nearly all the business, and all the 
public lighting is done by them. The Brush plant for public 
lighting is located at the corner of Plum and Canal streets, 
and occupies a three-story brick building, which is given 
up entirely to this use, The plant has a capacity of 440 
lights, and is running 350. There are ten dynamos, 
with the improved armature, and the taper sleeve pulley 
is used exclusively. Two Wright engines furnish the 
motive power, and four of the Butman Furnace Company’s 
boilers are employed. : : 

Somethirg out of the usual line in the way of a switchb- 
board is in use here. It is what might be called a hook- 
board instead of a plug-bcard, and by its use the current 
is never entirely broken. If it is desired to couple two cr 
three machines together, instead of pulling out a plug here 
and inserting it there, one of the connecting cords with 
an eye on either end is picked up, hooked on to a 
hook at one end, and the other end is held against 
the other cord, and the two or three are carried to 
the proper hook, and the connection is made without 
breaking the current. 

No city lighting is done. The 350 lights are rented out 
to business houses, There are ten circuits, and the dis- 
trict lighted is embraced between Central avenue and 
Broadway, and Fourth street and McMicken avenue ; and 
within these boundaries there are some very fine arc light 
displays, notably the one on Fifth street, between Walnut 
and Vine, the small square here being fringed by as bril- 
liant a circle of lights as one could see any where. 

Outside of this plant, there are something over a hun- 
dred arc lights in isolated plants. Some of the other com- 
panies are represented in these plants—the United States, 
at least, and I believe the Thomson-Houston. There are 
about half-a-dozen of these private plants. One of the 
river steamboat lines, of six boats, is fitted up with electric 
lights, arc and incandescent throughout. 

Taking it generally, the electric light shows up much 
better in Cincinnati than in Indianapolis, and compares 
quite favorably with Chieago. " 

There is plenty of opportunity in both cities for an ex- 
tensive business in isolated arc plants, and for an increase 
in the number of the public lighting plants. The incan- 
descent light, it might be said, has yet to be introduced 
here. 

The Cincinnati telephone exchange has at present 2,700 
subscribers, who are served through five exchanges. The 
old Jones switch-board is used, and to attend to these 2,700 
subscribers, 108 operators areemployed. This number in- 
cludes the night, day and relief force. Through the main 
exchange, 700 subscribers are answered-—18 of the Jcnes 
boards are used here, and 18 operators and two reliefs are 
employed. 

Through toil lines 300 towns can be reached from Cin- 
cinnati. Notwithstanding the fact that the multiple 
board is not in use, the telephone service in Cincinnati is 
very good. The penalty for using old apparatus seems to 
fall more upon the telephone company than upon 
the subscribers. What delay there is with the use 
of the Jones boards results from the necessity of having 
to pass checks from one table to another. The check 
boy is the busiest person in the exchange, and has to be 
relieved every hour. People seem very well satisfied with 
the service, and the business is increasing quite rapidly, 
the net gain in the month of April being 51 subscribers. 

The Standard Electrical Works are enjoying a very fair 
t rade, and bave lately bad a considerable increase in their 
foreign business, notably from Australia and New Zealand. 

Mr. Edgar A. Edwards, the inventor of the dynamo 
bearing his name, illustrated and described by you some 
months since, has been carrying on a series of very satis- 
factory experiments at the shops of Messrs. C. E. Jones & 
Bro. Il understand Mr. Edwards is developing a complete 
system of electric lighting, including dynamos, lamps, 
current regulators, etc. A feature of the system is a most 
excellent locomotive headlight outfit, the details of which 
will come later. 

The Waldumer electro-magnetic brake system is being 
perfected in Cincinnati, and consists of a combined engine 
and dynamo located upon the right side ranning board of 
the locomotive, with the conductors, couplings and brake- 
actuating mechanism, in addition to which are the relays, 
switches, annunciators, signals, etc., for producing special 
effects. 

The engine and dynamo are kept running constantly at 
a low rate of speed to furnish a constant current for the 
closed circuit, which keeps the automatic brake and dan- 
ger alarms out of action, and is used in lieu of the bell 
cord for communication between the engineer and con- 
ductor. 

The main brake circuit isin multiple to avoid high 





electromotive force and to insure complete circuits on 


— 


each position of the parted trains. In applying brakes 
from the engine a switch lever is moved, connecting the 
brake circuit with the dynamo, and ‘sufficient current 
flows to take up the slack and to set the brakes lightly , 
increased braking power is then obtained by opening the 
throttle valve of thedynamo engine gradually or sudden|y, 
as circumstances require, the current and braking power 
being proportional to the speed of the dynamo. This 
is what is known as the “‘ straight brake,” in which all the 
power is transmitted from the locomotive to the brakes 
direct, and insures absolute uniformity and regulation of 
power. : CL 

The brakes may also be applied from the engine or any 
of the cars by breaking the normally closed circuit, which 
also occurs in the evert of the separation of the train, 
This action is the electrical equivalent of that of the auto. 
matic air brake, and, like it, lacks the uniform application 
and graduation of power of the “straight brake.” 

For connecting the conductors between the cars, coup- 
lings having concentric contact surfaces are used. This 
secures the connection of corresponding wires“ander all 
conditions, while a quarter turn in making tle coupling 
produces clean surfaces. The uncoupling of the’ conduc- 
tors is automatic, without injury to the wires. 

The action of the brake is prompt, both in application and 
release, and sensitively responsive to variations of power 
required. A strong company has been organized to push 
this brake, and future developments will be looked for 
with interest. The brake has been tested on a nunuber of 
roads, and the trials so far have been very satisfactory. 


Detroit, Mich., May 29, 1885. 

Although Detroit has been a silent partner in the busi- 
ness of booming electrical interests, it does not necessarily 
imply that we are behind in actual advancement of and 
interest in electrical development. We have in our beauti- 
ful ‘‘City of the Straits” no less than seven different 
systems of electric lighting, a large telephone exchange, 
two electrical works, an eleciric tower company, and an 
experimental electric railway ; and I believe we have the 
honor of being the first city in this country lighted 
entirely by the tower system. 

The first system of electric lighting to be sprung upon 
our unsuspecting public was the “‘ Brush,” by the Brush 
Electric Light Company, of Detroit, which, through the 
indefatigable perseverance, energy and business ability of 
iis president, Mr. W. W. Leggett, has given Detroit the 
name of being the most perfectly lighted city in the 
universe; and to Mr. Leggett I am indebted for the data 
upon which this history of it: growth is founded. | 
The Brush Electric Light Co., of Detroit, was originally 
inco! 1D5U; Wrttr-Ws Ow te g Bi et-eengire cide it, 
beginning its existence as a light dispenser with 16 Brush 
lights, Sept. 10 of that year. 

In 1881 W. W. Leggett bought the whole interest and 
during the year reorganized under the new law, with $100,- 
000 and 32 lights. A station was built, 46 feet by 100 feet, 
with two Wright-Corliss engines of 200 H. P. each and a 
nestiof three boilers. In 1882 the lights had increased to 150 
and in 1883 to 260, when it was found necessary to add 46 
feet by 100 feet to the plant, build two stories high and to 
put in a 350 H. P. Cummer engine, with a nest of four 
boilers, as well as a Ball engine for running one machine 
on day circuit. From July, (883; to July, 1884, the com- 
pany lighted two avenues with 26 lights. In June of seme 
year they erected an experimental tower 150 feet high and 
captured the contract for lighting‘the entire city, displac- 
ing two gas and one naphtha companies. The contract 
called for 72 towers, 66 of which were to be 100 feet and 
6 to be 150 feet high and to employ 290 lamps, for the sum 
of $95,000 per year. Finding more towers and of greater 
height desirable, the company, without consideration, in- 
creased the number to 90 towers, of which 87 were 15) 
feet and 3 were 175 feet high, supplementing these with 
about a dozen post lights erected in dark places, agzre- 
gating about 400 lamps in all. The area lighted com- 
prised the entire city to its limits, or about 12 square miles. 

In the dense business section of the city the towers 
stand about 1,000 feet apart, the distance increasing to 
1,500 feet or 2,000 feet, until at & distance of 14g miles 
from City Hall, after which 2,500 feet or 3,000 feet is ' he 
usual spacing. They are arranged in triangdlar order 48 
nearly as possible, so that every point distant from a tower 
shall have the light from at least 3 towers to blend over it. 

The towers employed are those made by and patente:! to 
the Detroit Iron Tower Company, of which Mr. Leggett is 
also president. 

These towers are very “compact, and are entirely free 
from the objection of occupying too much space, stan ling 
as they do upon a single i4-foot pillar, occupying only the 
space of an ordinary lamp-post. Above this pillar ri-¢s ® 
prismatic tower of iron-triangular in cross-section, with 
steps up one corner, and an elevator in the interior, bY 
which the attendant rises to the top. The towers arc sup⸗ 
plied with a platform just above the pillar, where the at⸗ 
tendant enters the elevator, and another at the top, both 
guarded by high hand rails. At the top the tower has a 
mast with radiating arms, upon which the lamps are *"'!” 
ported. 

Two of these towers employ six lamps each, three «'” 
ploy five lamps, and the remainder employ four lamps 
each, the usual 2,000 candle-power Brush lamp being used 
throughout. These towers are stayed by two independent 
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sets of galvanized wire cables leading from their tops, gen- 
erally to one set of strong white oak guy-posts standing 
vertically 6 feet in and 9 feet out of the ground. The 
company now operates about 700 lamps, has a nominal 
capital of $300,000, with $215,000 paid up and issued. 
Its plant, including towers, represents about $280,000. 

The officers at present are W. W. Leggett, Pres.; D. O. 
Paige, Vice-Pres.; Allan Bourn, Sec.; J.L. Edson, Treas. 
and W. H. Fitzgerald, Gen. Supt. The public have just 
signed a petition to light the city the coming year by the 
same system. Nearly every business house, over a thousand 
citizens, onnibus and coupé companies, and a great many 
practicing physicians are petitioners to the same end. 

To show the general character and success of the lighting 
done by this company, I may be allowed to quote the fol- 
lowing, which was signed by nineteen of our leading 
physicians: ** We, the undersigned practicing physicians 
in Detroit, and having frequent occasion to visit all parts 
of the city during the night-time, in all kinds of weather, 
have found the city well lighted by the tower 
system of electric light. We find the streets, yards, 
alleys and public spaces lighted as if by moon- 
light, and have no hesitation in saying that Detroit 
is by far the best lighted city that we know of; is incom- 
parably better lighted than ever before by gas or naphtha, 
and we hope there may be no return to the former régime 
of lighting.” As will be surmised the public are considera- 
bly interested in the city lighting just now, or all thcse 
petitions would not be circulating. The reason is this, that 
bids are now in order for lighting the city for the coming 
year, the old contract expiring July 1, and bids will prob- 
ably be offered by the several gas companies as well as 
electric light companies. 








INDIANAPOLIS, Ind., May 30, 1885. 

The electric light does not show up very well in Indian- 
apolis. This is not due to the fact that there are nota respect. 
able number of lights in the city in proportion tothe popula- 
tion, but is owing rather to the absence of any large and 
compact plants, and to the fact that what lights there are, 
are scattered over a good deal of territory. The town 
itself, in fact, is pretty well spread out. Usiug the words 
of one of its prominent manufacturers, “‘ They thought 
Indianapolis was bound to become a large city, and so laid 
it oat on a very liberal plan, expecting to do the filling in 
afterward.” Well; they are filling in, but comparatively 
slowly, and it is probably due to the fact that the town is 
spread over so much ground that the electric lights 
seem so scattered, for as I said above, the town 
has really a respectable number of lights. One is sur- 
prised, after noticing their apparent scarcity, to find that 
there are in reality over 250 arc lights burning nightly in 
Indiana; olie.-- Pho Bruch people mave”” got the Grop” on 
the electric lighting business here. They do all the public 
lighting ; and all the isolated plants, to the best of my in- 
formation, are of the Brush system, with the single excep- 
tion of the plant in the “‘ When Clothing Store” (17 
lights), which is a Jenney plant. The Brush electric light 
station is located at the corner of Pennsylvaniaand Georgia 
streets. There are in the station 6 dynamos, furnish- 
ing a current for 150 lights nightly. The engine 
used is an Atlas Corliss engine of 150 horse- 
power, Most of the dynamos have the new 
improved Brush armature, These 150 lights are rented 
out to business men within the district bounded on two 
sides by Indiana avenue and Illinois street, and on the 
other two sides by New Jersey and Missouri streets—a very 
large district it will be noticed by any one acquainted with 
the town for so few a number of lights, Probably the 
finest isolated plant is the one at the Pan-Handle shops. 
This is a recently installed plant of 40 lights, and the lat- 
est Brush apparatus is used throughout. There are, be- 
sides the above, enough isolated plants around town to 
bring the whole number of arc lightg in the city up to 
somewhere between 250 and 260. I believe there are no 
incandescent lights in Indianapolis excepting a few at a 
couple of the hotels, the New Dennison and the Grand, 
and one of these plants is not now in operation. 

The capital stock of the Woolley Locomotive Electric 
Headlight Co. was recently increased from $150,000 to 
$300,000. At the last stockholders’ meeting the following 
Board of Directors was elected: W. W. Douglas, E. M. 
Johnson, Albert Barker, Thos. Atkinson, Wm. B. Hood, 
L. G. Woolley, H. H. McGaffey. Officers—W. W. Doug- 
las, President; E. M. Johnson, Vice-President ; Wm. B. 
I lood, Sec, and Treasurer ; L, G. Woolley, Electrician. 

Phe Indianapolis Telephone Exchange has now 1,025 sub- 
‘cribers. Twenty operators are employed, which number 
includes the night, day and relief force. The day force is 
usually thirteen operators. Six and a half sections of mul- 
Uple switch-boards are used, the capacity of the boards 
being 2,400, and the present equipment 1,200. They 
have revently adopted ‘‘Head telephones”. in this 
exchange, and they are giving entire satisfaction. 
The Head telephone used is simply the old “Pony 
Crown,” with the addition of a straight magnet 
and a head band, the head band being insulated from the 
magaet. There are 18 toll lines coming into Indianapolis, 
by means of which 185 towas are reached. The telephone 
* in Indianapolis is all that could be desired. When 
’ a call up a man you get him, and you get him the same 


The operator who receives the call does all the work 





herself without calling on any one for help. The rate 

here to subscribers is $60 a year for business 
houses within half a mile of the exchange, and $50 for 
residences within three-fourths of a mile of the exchange, 
with an additional charge if the distance is more than the 
above in either case. 2 

By means of a tower chart they avoid the necessity of 
testing any particular line they may wish to examine in 
the tower. The chart isa book, in one column of which 
the switch-board numbers appear in consecutive order. 
Opposite each switch-board number in the chart is the 
tower number of that line. The lines entering on each 
side of the tower are also numbered in consecutive order. 
Suppose something is the matter with a certain line; the 
operator ascertains the switch-board nuinber, and by con- 
sulting the chart is enabled to find the line.in the tower 
immediately and without trouble. 

The Indiana telephone bill has passed, and it will go 
into operation as law in the early summer—list of July, I 
think. 

The Western Union main office foree is now about 
45 men. 

I met here, recently, Mr. J. T. Brown, formerly of the 
Gilliland Electric Manufacturing Company, and more 
lately of the Western Electric Company in Indianapolis. 
Mr. Brown is West, closing up his affairs here, preparatory 
to becoming permanently connected with the American 
Telephone and Telegraph Company of New York. 

Mr. Chas. Reitz, manufacturer of electrical specialties, 
has a very neat and busy little establishment at 141 Vir- 
ginia avenue. One of Mr. Reitz’s specialties is a magneto 
machine for illuminating small incandescent lamps for 
medical use. Thisis much more convenient and satisfac- 
tory in every way than a battery possibly could be. The 
magneto can also be used for other purposes—exploding 
fuses, etc, This incandescent medical lamp which Mr. 
Reitz makes has a flexible stem, and the advantage of this 
will be apparent at once to those acquainted with the uses 
to which they are put. Mr. Reitz has recently been mak- 
ing a large number of these outfits for the Excelsior Com- 
pany of New York. 

The Bennett Telephone and Electric Company have just 
issued a new catalogue, which shows that the mechanical 
telephone and the business connected with it have been 
the subject of as deep study and careful and systematic 
development as the electric telephone. The instruments 
themselves have been got down to a point where there is 
no doubt as to their practicability for the special purposes 
to which they are adapted. The questions of wire, insula- 
tion, construction of instruments, practical work. 
ing, distance, etc., have all been studied out satisfac- 
torily. The instruments present a very handsome and 
strong appearance, and are of tasteful design. The 
Bennett Company have gradually drifted into an electric 
supply business of quite a general nature, and are now 
furnjshing, in addition to mechanical telephones, electric 
bells, burglar alarm, gas lighting and other apparatus. 
They have made the subject of acoustics a study, and have 
quite a number of valuable patents on mechanical tele- 
phones. Besides furnishing telephones to consumers di- 
rect, they manufacture largely for other dealers. The 
company are enlarging their facilities. 

The Gilliland Manufacturiog Company, J. F. Gilliland. 
manager, have a very completely equipped establishment, 
and facilities for turning out electrical apparatus in 
large quantities. Mr. Gilliland has had loag experience in 
this class of manufacturing, and the result is shown in the 
superior grade of instruments which are turned out at this 
factory. 

The Western Union office at Indianapolis occupies rooms 
in the new Condit block, on South Meridian street, just 
below Washington. The receiving room, manager’s office, 
delivery and bookkeeping departments are on ground 
floor. Supt. J. F. Wallick occupies four rooms on the 
fourth floor. 

The operating room, on fifth floor, a room 55 feet by 60 
feet, is lighted by nineteen windows, insuring splendid 
light and ventilation, The operating force consists of 4 
Jadies and 84 gentlemen, divided as follows: 24 regular 
day operators, F. A. Moore in charge, assisted by J. M. 
Taylor, S. L. Douglas and S. R. Fulton. There are 10 
regular night men, in charge of J. A. Fuller, an oli timer, 
with George Weakly as assistant, and four split trick men. 
With this force 39 circuits are looked after. During the 
busy part of the day two men are worked on Chicago and 
St. Louis. The room is fitted up with 13 black walnut 
tables for eight instruments each, and 7 quadruplex sets, 
3 Stearnes and 2 polar duplex sets, 7 sets repeaters, and 44 
single instruments are in use. 

A switch-board for 130 wires, with 92 wires, is now in. 
The battery room is located on sixth floor—dimensions, 60 
by 70 feet ; in this are 3,800 cells Callaud battery. These 
keep one man busy. 

The building is very wellarranged, with all conveniences, 
including elevator, water, etc. The only objection is very 
poor facility for escape in case of fire, though I understand 
there is a prospect of fire escapes being put up soon. 





Kansas City, Mo., May 30, 1885. 
The Electric Light Company at Leavenworth, Kansas, 
has almost completed a very commodious and well-ar- 
ranged building, and the new engine is expected in a few 
days. 


Lytle & Co., of New York, will be represented in Kan- 
sas City by Mr. E. L. Smith. 

In connection with the proposition made by the gas 
company at the council, the following communication 
from the Kansas City Electric Light Company, which was 
submitted to the council April 25, and which is also in the 
hands of the gas company, will be read with interest : 

GENTLEMEN: We beg leave to submit herewith for the 
consideration of your honorable body a proposition to light 
certain streets and avenues with electric light as follows: 
Fifth street from Bluff street to Grand avenue; Bluff 
street from Union avenue to Fifth street ; Sixth street 
from Bluff street to Grand avenue ; Broadway from Fifth 
street to Fourteenth street ; Fourteenth street from Broad- 
way to Grand avenue; Wyandotte street from Fourth 
street to Ninth street ; Delaware street from Fourth street 
to the Junction ; Main street from Third street to Four- 
teenth street ; Fourth from Wyandotte to Grand avenue ; 
Walnut from Fourth to Twelfth; Grand avenue from 
Fourth to Eighteenth ; Independence avenue from Grand 
to Troost avenue ; Missouri avenue from Delaware street 
to Grand avenue; Seventh from Wyandotte street to 
Grand avenue ; Eighth from Delaware to Grand avenue ; 
Ninth from Broadway to Grand avenue ; Tenth from Main 
to Grand avenue ; Eleventh from Main to Grand avenue ; 
Twelfth from Broadway to Campbell ; Eighteenth from 
Main to Campbell. 

To properly light the foregoing streets and avenues will 
require about one hundred electric lamps, which we pro- 
pose to furnish and erect and operate at the price of 55 
cents per night. The electric lamps will be of 2,000 stand- 
ard candle-power each, and to be lighted all night and 
every night in the year. Very respectfully submitted by 
the Kansas City Electric Light Company. 

Wn. Homes, President. 


There seems to be more opposition in Kansas City to 
the adoption of electric lighting, based on the theory that 
the city is so hilly and broken, that the rays would en- 
counter some obstruction preventing an adequate distribu- 
tion of the light. A more careful consideration will estab- 
lish, I believe, an entirely opposite conclusion. A few 
dozen lights placed on the most prominent eminences 
would produce a pleasing effect as well asa radical change. 
Iam told another electric light company will begin opera- 
tions here before long. 

The system in use by the Kansas City company is the 
Thomson-Houston, and they have in use about two hun- 
dred and twenty lights, a very small proportion burning 
the entire night. 

There is certainly room for more lights in Kansas City. 
If the company now operating would place a large mast 
at, say, the corner of Twelfth and Main, it would be of 
incalculable benefit to them, andI dare say there would 
be no trouble in securing a large percentage on the cost of 
same from surrounding property-holders, especially as 
there exists considerable rivalry between the retail stores 
on the north and south of the Junction on Main street. 





La Fayette, Ind., May 30, 1885. 

Three years ago the Brush Electric Company, of Cleve- 
land, succeeded through their representatives here in ob- 
taining a contract for five 4,000 c. p. lights on a mast 175 
feet high; contract for two years, 2,400 hours of light per 
annum; consideration, $2,500 per year. These lights cut 
out an average of 100 gas posts, for which the city had 
been paying $37 each per annum, thus saving the city 
a handsome margin. At the expiration of this term a local 
Brush Electric Lighting Company was organized, and 
made a spirited attempt to get the city lighting, which 
had cost the city previous to the introduction of the elec- 
tric light from twelve to sixteen thousand dollars per 
annum. The gas company is supposed, however, to have 
manipulated a certain committee chairman, as the con- 
tract for three years was awarded to the gas company at 
abcut $8,000 per annum, notwithstanding the fact 
that the electric light company bid $400 less than 
this, and would have given the city from five to ten times 
the amount of light they now have. There is an opinion 
prevalent here, however, that there will not be a repeti- 
tion of this gas contract, even at the reduced price, which 
is about $25 per post. The complaints are numerous that 
the amount of glimmer emanating from these so-called 
hghts has been made to conform to the reduced price of 
the stinking stuff. 

Numerous electric lights are hung over the centre four 
streets, which are paid for by the merchants doing business 
in the vicinity. The company has four arc lights in each 
of the skating rinks, and is now wiring the opera-house 
for both arc and incandescent lights. It has been running 
a forty-five are light Brush dynamo, and is at present 
erecting a new station in the centre of the business por- 
tion of the city, putting in high-speed Buckeye engines, 
flange steel tubular boilers, Dayton duplex pump, Bara- 
guanath heater and Shaffer and Budenberg exhaust in- 
jectors. This little plant will be first-class in every detail, 
and when in, a 600-light direct incandescent Brush dynamo 
will complete the outfit. Prominent men here are begin- 
ning to realize that electric lighting here has ceased to be 
an experiment, and although it has suffered all the mis- 
representation the gas interests could bring to bear upon 
it, it is in a healthy condition, and will help to light the 
world, 
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The New “ Law Multiple” Switch-Table. 


possible. It is evident that in this respect the telephone 
business differs from no other, and that labor and time 


— 
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no magneto in the subscriber’s instrument, as the Operator 
is communicated with directly over the “ calling circuit,” 





If we glance over the field occupied by the telephone | saving machines are always in demand, since their intro-| This of course does away with the annunciators in the 
and note the number of dependent industries which it has | duction means a reduction in operating expenses and in| central office and lessens the work of the operator 


brought into life or called to its aid, we are struck by the 


the rendering of a service satisfactory to subscribers, 
rapid improvements which have been made in a short 





The Law Telephone System, first operated in New York 


materially. : 
The early switch-boards devised for this system were soon 
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time. That important equipment of the telephone ex- 
change, the switch-board, has, among other elements, 
passed through considerable modifications, and to-day 
quite a number of different ones may be found in opera- 
tion. The great aim in a telephone switch-board is to so 
construct it that each operator shall have control of every 
wire, and that he shall be able to receive the call and make 
the connection in the least time and with the least work 
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FIG. 1—LAW TELEPHONE syYSTEM. 


City and now so widely known, is a most remarkable ex- 
emplification of this rule of improvement. From the be- 
ginning down to the present time it has been unceasingly 
subject to changes for the better, corresponding to the 
growth of telephony, and to-day it stands as a signal in- 
stance of the successful application of ingenuity and skill 
to the problems arising from new applications of science. 

As our readers are aware, the ‘‘ Law” system requires 








improved upon to such an extent that one of the most 
recent gave a single operator easy control of 500 wires and 
required the insertion of two plugs to make a connection. 
While this must be considered good work and adequate to 
the wants of medium-sized exchanges, it may be said to 
be completely eclipsed by the latest form of switch-board 
designed, and known as the ‘ Law Multiple” switch-table. 

This table, which is illustrated in our large engrav!né, 








JUNE 6, 1885. 


THE ELECTRICAL WORLD. 


227 





— 





gives the operator control of 4,000 wires and has not yet 
reached the limit of completeness, as it could without in- 
convenience be made to hold 6,000 wires. While the con- 
trol of so large a number of wires isin itself a great ad- 
vance, the value of the switch-table is greatly enbanced 
by the fact that the connecting of two subscribers requires 





table, as will be seen, is occupied by the plugs con- 
nected to the subscribers’ lines. Each operator has charge 
of one of these sections of plugs ; in this case 120. Before 
each operator on either side of the plugs there are sections 
numbered so that beginning from the left at the nearest 





arm’s length, it follows ihat 4,000 wires are controlled by 
each operator, who, as will be shown further on, is en- 
tirely independent of all the others. 

Beyond the block of 40 sections just mentioned the 
board continues in the identical manner, andis lengthened 
out as the number of subscribers increases. 


end the numbers run from 1 to 10, then begin again at the 


— 





NEW MULTIPLE SWITCH-TABLE FOR 4,000 WIRES. 


the insertion of only a single plug. It is the latter ar- 
ralgement which is one of the most distinguishing and 
eritorious features of the apparatus, and it is accom- 
plished by the use of the extensible line terminal used on 
the older forms of the ‘ Law” switch-boards. 
4 referring to our large engraving, Fig. 1, the 
* er will be able to obtain an excellent idea of 
arrangement of the table, The centre of the 





second and run from 11 to 20; continuing on the other 
side of the plugs in the same way and running up to 40. 
Each of these sections, it will be seen, embraces 100 small 
circles which represent as many thimblesto which sub- 
scribers’ lines are connected and into which the plugs are 
inserted. Our illustration shows one of the plugs drawn 
out. and inserted, by which means two subscribers are con. 
nected, There being 40 sections of 100 thimbles each within 





In order to explain the construction of the board we 
refer our readers to Fig. 2, which represents a diagram of 
the connections of two divisions of 40 sections each. The 
eight horizontal lines represent the subscribers’ lines en- 
tering at the left, and which, for the sake of simplicity, 
we will suppose to be eight in number, each operator hav- 
ing charge of two, as designated. Here, also, the small 
circles represent the thimbles to which the lines are con- 
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nected, and the plugs are shown placed along the middle 
of the table. 

Taking subscriber No. 8, for example, we will suppose 
him in charge of operator D. The line entering, first 
meets the division in charge of operator B; it is there 
merely looped into connection with thimble No. 8 in that 
division and passes on to the division in charge of opera- 
tor D. Here, however, a branch is made and the wire, as 
shown, is connected to the cylinder No. 8 to which the 
plug is electrically connected in usual manner, From 
this section the same wire continue; through all the sec- 
tions, being connected to thimble No. 8 in each operator’s 
charge, and its end is left open, as shown, with all the 
lines at the right end. This is the course pursued 
by all the wires, and makes the method of connecting 
subscribers quite simple. Thus, if subscriber No. 1 wishes 
to speak to No. 3, the operator A, to whom the call comes, 
merely takes plug No. 1 and inserts it in thimble No. 3, 
as shown by the dotted line. This evidently gives the 
desired connection, and as each operator bas 4,600 thimbles 
within easy reach, he is able tu place the subscribers 
under his charge in connection with that number of 
others. 

Fig. 3 shows the construction of the extensible connec- 
tion, which allows the plug to be pulled out without break- 
ing the circuit of the subscriber's line. The latter is 
brought to the lower end of the brass cylinder and there 











Fia, 4. 
LAW TELEPHONE SUBSCRIBER’S INSTRUMENT—CLOSED, 


attached. Within the cylinder slides a brass rod carrying 
a spring which presses against the cylinder, and thus 
makes electrical contact between the rod and cylinder in 
every position of theformer. The rod is suspended on a 
flexible cord, with the plug at its upper end. “The plug 
itself is an improvement over some older forms. Being 
provided with a joint, it permits the cord to lie perfectly 
straight over its entire length, thus obviating the sharp 
curve injurious to the wire, occurring at the plug with the 
old rigid construction. 

It was remarked before that each operator is entirely in- 
dependent of the others, so that no communication is 
required between them to ascertain if wires called for are 
busy. In order to explain this fully, we must revert to 
the explanation of the mode of operation of the Law sys- 
tem. As stated before, a “calling circuit” is employed, 
over which the operator is communicated with, thus doing 
away with annunciators and magnetos. The subscriber's 
instrument is shown in the engravings, Figs. 4 and 5, The 
former shows the instrument closed, and the latter 
opened so that the internal construction is visible. The 
lower case contains the ordinary local battery, but the 
upper box contains only a call-bell and a switch operated 
by a lever from the outside. Besides this, as in the ordi- 
nary instruments, the hand telephone is held by a hook, 
which, when released, converts the vibrating call-bell intoa 
single-stroke bell. When a subscriber wishes to communi- 


company had issued a circular to all the papers taking its 
cate with another, he depresses the lever shown to right, 
by which he puts his instrument on the “ calling circuit.” 
He then gives his number and that of his communicant to 
the operator, Each operator has a plug, which will be 
seen in Fig. 1, attached to a cord, at the side of the rod 
which supports the transmitter and a sounder. This plug 
and the sounder at ‘the top are in the generator circuit. 

As soon as the operator has ascertained the numbers, he 
touches for a moment the corresponding thimble with the 
generator plug, and thus sounds the call-bell of the party 
wanted, thereby also operating the sounder beside him. 
He now pulls out the plug corresponding to the calling 
subscriber, and touches it also momentarily with the gen- 
erator plug, and then inserts the former in the thimble. 
This second touch causes but a single tap of the bell, and 
notifies the calling subscriber that the connection bas been 
made. Now, if the party called for is already con- 
nected, he will have his telephone from the hook, and the 
touch of the generator plug will not vibrate his bell and the 
sounder beside the operator will not vibrate. He will thus 
be aware that'the wire is already occupied. Thus he is 
made entirely independent of the others and knows imme- 
diately the situation, in regard to which he can inform 
the first party by signal. 

With respect to the constructior of the large switch-table 
we may add that no soldered connections whatever are re- 
quired. as the wires are taken from point to point unbroken, 
and are secured to the thimbles and cylinders by being 
looped around them, and.driven into permanent connection 
with them when the latter are placed in position. In this 
way no “opening” can occur. The width of the table is 29 
inches, and its height is 40 inches. Thus, operators can be 
ranged on both sides, as shown, giving two operators 
control of each division of 40 sections. Each connection 
is made with one plug and cord, instead of two; one half 


in another. This greatly diminishes the Jabor of making 
connections, and at the same time reduces the number of 
cord crossings to a minimum. 

The length of the board evidently depends entirely upon 
the number of subscribers connected to the exchange. In 
this manner a small exchange would have but one divis- 
on with a sufficient number of plugs, and any increase 
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could be provided for by adding on divisions until 4 ,000 
plugs would be required. By placing the thimbles closer 
together, this number could, we think, easily be increased 
to 6,000, so that if necessary that number of wires could 
be controlled by every operator. 

This admirable arrangement of switch-table was devised 
by Messrs. Shaw and Childs, of the Law Telephone Com- 
pany of this city and seems to have well-nigh touched the 
limits of possibility in that direction. A switch-table such as 
we have just described is now employed in the Philadelphia 
telephone exchange, where one 41 feet in length accommo- 
dates 34 operators, while another at Atlanta, (ia., is 13 feet 
long, and accommodates 8 operators. 


A Rebellion Against Reuter. 








There is, it is rumored, an incipient rebellion among 
British newspapers against the Reuter Telegram Com- 
pany, which furnishes the press with a large part of its 
continental and foreign news service. Vanity Fair, which 


papers bave for a long time considered the present Reuter 
charge of $10,000 a year to each paper an exorbitant tax 
for the service rendered. The same paper estimates that 
the Reuter Company collects in London from the morning 
papers alone a revenue of $60,000 a year, besides the large 
sum collected from the metropolitan evening papers and 
from the papers published elsewhere in Great Britain, 
The London Times, Vanity Fair asserts, recently initiated 
an organized hostility to the Reuter tax and started a 
series of meetings of newspaper representatives to combat 
the company. Men from the Times, thé News, the Tele- 
graph, the Post, the Chronicle and the Advertiser at- 
tended these meetings, and the result, according to Vanity 
Fair, has been a decision to abandon the Reuter service 
and to form an association among themselves, on the plan 
of the Associated Press of the United States, for the col- 
lection of their foreign news. 

The Standard, says Vanity Fair, declines to join this 
new syodicate. The London agent of the Associated Press 
interviewed Baron Reuter, the founder and president of 





the cords are drawn in one direction, and the other half | - 


is authority for the rumor, says that the London morning |’ 





the Reuter Company, on the subject. He said that his’ 


service, asking them to submit to increased terms, which 


“were pronounced necessary in consequence of the heavy 


expenses incurred in collecting the enlarged amount of 
foreign news engendered by the recent foreign complica. 
tions. ‘‘The newspapers,” he said, ‘‘may have taken 
some action upon this demand, but we are unaware of any 
hostile movement by the e press.” 


The Direct Cable and the Muirhead Duplex. 


The House of Lords has decided a great case involving 
about $100,000—the Direct Cable Company against Messrs. 
Muirhead, patentees of theduplex system—the decision of 
the Lord Chancellor being adverse to the cable company. 
The question was whether the company should pay the 
patentees of the duplex a royalty of £2,000 per annum 
under agreement, they having ceased to use the duplex 
owing to the fact that the cable got into such a state that 
the duplex system could not be applied. It was contended 
for the Direct Company that though the duplex system 
operated satisfactorily for five years, they were, when the 
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line got into such astate that it could not be — en- 
titled to cease payment of royalty for it. The patentees 
argued that the whole scope of the agreement showed that 
as soon as the duplex system proved successful the com. 
pany was bound to use it and to pay royalty. In the 
course of a long opinion the Lord Chancellor said: 

It was admitted that such a’serious breach of continu- 
ity of insulation occurred in the case of this cable in the 
deep sea, and that interruptions of variable duration and 
importance were continually occurring, and that it did not 
work properly, even as acable, for what was called the 
simplex system. It was capable of transmitting messages, 
but not with the rapidity, certainty and clearness which it 
ought to do if in proper order. It was confessedly out of 
proper order, and he should say out of that sort of 
order which everybody must be considered to have had in 
view when the application for this system was made. 

‘* Who was responsible ? Of course the company, because 
it did not suit them to go to a large expenditure for the 
purpose of putting the cable to rights. The patentees were 
not at fault whatever, and their system had operated for 
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five years satisfactorily until the fault. in the company’s 
cables took place. This was a fault which the patentee did 
not profess by his patent to be able to remedy. It was 
by both sides that the duplex system was inappli- 
cable to a fault of this magnitude, and that being the case, 
it appeared to him that within the true natural meaniag 
of the contract, and according to good faith, the event bad 
not arisen in which the compatiy was entitled to say the 
system of the patentees was not operating satisfactorily.” 


--_- in 
—e 


An Important Telephone Suit. 








In the United States Circuit Court in Philadelphia, on 
Monday last, the ist inst., before Judge McKennan, was 
had argument in the equity case of the American Bell 
Telephone Company vs. Clay Commercial Telephone Com- 
pany. The working of the Clay Commercial has already 
been illustrated and explained in this journal. J. J. 
Storrow, of Boston, represented the Bell company in the 
opening argument. Mr. Storrow’s effort consisted princi- 
instore ee the workings of 

1 question, which were illustrated in the 
court-room by means of the instrumients themselves. 

The question for decision by the court is whether the 
Clay company’s instrument, the microphone transmitter 
and magnetic receiver, do not infringe. It was further 
contended that the Bell patent was for a process, and not 
the mechanical appliances used in that process, and the 
Bell company is not limited by the terms of its patent to 
any particular form of mechanism for the production of 
this process of electrical undulation. 

The matter comes before the court upon a final hearing, 
a preliminary injunction having previously been granted 
thecomplainant company. The argument, which will 
probably take up several days, was opened by J. J. Storrow, 
of Boston, who is of counsel for the Bell company. Asso- 
ciated with him in the case is E. N. Dickerson, Esq., of 
New York. For the Clay Commercial, Furman Sheppard. 
Esq., and Ex-Assistant Attorney-General W, W. Ker 
appear. 


oo 


The Pedestal Fund. 





It is plain that the electrical interests of the country are 
determined to do their duty in connection with the pedestal 
for the Bartholdi Statue of Liberty. Leading electrical 
houses in this city like L. G. Tillotson & Co., J. H. Bunnell 
& Co., the Electrical Supply Company and others have 
already contributed very handsomely, We have now the 
pleasure of giving below the dist of contnmbutors in the 
raised amon 
90.27, which” aid in to t 
World through Mr. T. R. Taltavall, who canvassed the 
office with our blanks. Theemployés of the Associated 
Press have shown up nobly, and we would like tosee what 
telegraphers outside New York are going to do about it. 
The list is as follows: 

Richard Smith, Jr., and Charles R. Williams, $5 each ; 
W. C. Nicholson, G. F. Remsen, N. 8. Prime, A. G. Durrie, 
William Aplin, L. B, McCarthy, John S. McClelland, C. 
V. Lamb, F. G. Mason, C. G. H. and James Holland, $2 
each; Warren Drummond, T. R. Taltavall, Harry Carpen- 
ter, H. Rothemich, Carlton Joy, J. C. Kemble, Geo. H. 
Sickles, J. 8S. Thomson, E. Lincoln Boole, P. T. Brady, 
John G. McCloskey, W. A. Taltavall, F. D. Rider, H. W. 
Osgood, N, P. Wedin, Jr., H. G. Mackenzie, James Ken- 





nedy, C. H, McHale and A. D. Thompson, $1 each ; Cash, 
$1.25; Joe y, J. Duffy, W. 8S. and L. H. V., 25 cents 
each. 


This amount has also been duly acknowledged in the 
World of the 81st May. All sums sent in are given, with 
the names, in both papers. Blanks for collection can be 
obtained from this office. . 

ee Pe ⏑ — — 


THE TELEGRAPH. 


Rumors of Telegraphic Consolidation.—A scheme is 
reported from Baltimore to unite the Bankers & Merchants’, 
Postal, Rapid and Southern telegraph companies. 

Postal Receiver.—A dispatch of May 30 from Baltimore, Md., 
says Judge Phelps, of the Circuit Court, this morning signed 
an order appointing Francis P. Stephens receiver of the Postal 
Telegraph and Cable Company. A bond in the sum of $20,000 
was filed. 


Levied Upon in Philadelphia.—Eugene N. Howell, the 
holder of over $100,000 of notes of the Postal Telegraph and Cable 
Company, levied last week upon the stock and all the interests of 
the Postal Telegraph Company in Philadelphia. This was done 
through the sheriff, who issued an attachment. Mr. Howell’s 
representative in Chicago recently took similar action against the 
company in that city, 


Mutual District Directors, Boston.—The annual meet- 
ing of the Mutual District Messenger Company was held recent- 
ly, and the following directors were chosen : James M. Prender- 
gast, Fred. L. Ames, Parker C. Chandler, Allen 8. Weeks, Thos. 
T. Eckert, Henry W. Pope, D. J. Hern, Thomas Roche and C. A. 
Tinker. The next quarterly dividend will be paid July 1, instead 
of June 1, as heretofore. 


_ Mutual District Stock Suit.—Mr. George N. B. Brown 
is suing Mr. William E. Dodge Stokes for the sum of $1,200 bal- 
ance on a sale of 100 shares of the stock of the Mutual District 
Telegraph’Company on which Mr. Stokes had loaned $6,200 at 
'2 per cent, interest. The principal not being forthcoming when 





demanded, he sold the stock for $5,000, and the plaintiff sues to 
recover the balance of the loan. 

Sale Ordered in Maryland.—At Baltimore, Md., on May 
25, Judge Phelps, in the circuit court, ordered the sale at auction 
on June 18, of all the property of the Bankers & Merchants 
Telegraph Company situated in the State of Maryland, upon the 
bill of complaint of Francis P. The bill charges that 
the two mortgages of $300,000 and $10,000,000 respectively are 
void and inoperative, on account of non-compliance with the 
Maryland laws as to affidavits and acknowledgments of bona 
fides of consideration. 

New Yerk Tolice Wires.—The Police Commissioners a 
month ago appointed Major Ely 8S. Parker, supply clerk, and 
James Crowley, superintendent of telegraph, a committee to re- 
port as to the best method of laying the department electric wires 
under ground, The committee yesterday reported favorably upon 
the Edison system of laying the wires under the pavement in 
wrought-iron tubes. At the last meeting of the Police Board 
specifications were received from the Electric Tube Company 
using this system, and were filed by the Commissioners. 

Solid and Optimistic.—It is officially stated that the Centra] 
& South American Telegraph Company, of which Mr. James A. 
Scrymeer is president, has not a dollar of bonded or floating debt ; 
that on March 31 it had in its treasury, after the payment of the 
quarterly dividend in cash on that day, the sum of $34,000, and 
also 9,934 shares of its own stock out of the total authorized 
capital of $50,000 shares of $100 each. The board of directors 
consists of Messrs. Edward D. Adams, Michael P. Grace, Wm. G, 
Hamilton, C. Lanier, J. Pierpont Morgan, Alfred Pell, T. J. De- 
Sabla, J. A. Scrymser, Hon. R. W. Thompson. 

A Characteristic Act.—The late Gen. Anson Stager, 
who died in Chicago, March 26, was a member of the Teleg- 
raphers’ Mutual Benefit Association, which pays $1,000 to the 
heirs of any member that dies. The executors of Gen. Stager 
found written upon the envelope containing the General's certifi- 
cate of membership in that association: ‘‘To be presented to the 
association at my death.—Anson Stager.” This instruction was 
promptly complied with, and the $1,000 thus presented was de- 
ducted from the surplus and added to the reserve fund of the as- 
sociation. The reserve fund now amounts to $40,000. The 
Telegraphers’ Mutual Benefit Association now has a membership 
of over 2,800. 

The B. & M. Troubles.—An Albany, N. Y., dispatch on 
the 25th ult. says: The proceedings by the Attorney General in 
the matter of the Bankers & M2-shants’ Telegraph Company are 
instituted for the purposeo *5)?"ing the continued loss to the 
bondholders by the iss12 receivers’ certificates, there 
being a continued deficiency in ca-rying on the business. From 
Sept. 23, 1884, to April 30, 1885, the earnings were $422,_ 
876, and the expenses, $600,264, showing a loss for the seven 
months and eight days of $177,387, or a deficiency nearly equal 
to $1,000 per day. The proceedings in reality, itis said, are to 
sell the property and stop the drain, so that the bondholders may 
proceed against the proceeds of the property rather than against 
the property itself. 

No Receiver Yet.—A dispatch of May 26 from Philadelphia 
says : The suit of the Boston Safe Deposit and Trust Company 
against the American Rapid Telegraph Company, brought to have 
foreclosed a mortgage and a receiver appointed to take charge of 
the telegraph company’s property in this State, was called up in 
the United States Circuit Court this morning. On behalf of the 
plaintiff it was stated that the receiver already in charge of the 
American Rapid Company’s property in Connecticut and New 
York would be acceptable to the complainants to fill the same 
position for Pennsylvania, and it was asked that he be empowered 
to investigate the former relationship existing between the defend- 
ant company and the Bankers & Merchants’ Telegraph Company, 
as it is alleged that Mr. Dimock, the former president of the latter, 
had taken advantage of the American Rapid Company while in 
control of its affairs. The judge took the papers.- 


THE TELEPHONE. 


To Avoid Induction.—The evils of induction have been so 
great in Switzerland, that the administration of the telegraphs of 
the Confederation have decided to adopt the Van Rysselberghe 
system between Lausanne and Geneva. 

The Lowell Syndicate Suits.—At Lowell, Mass., on the 
26th ult., the attachments on the personal property of the mem- 
bers of the Loweil telephone syndicate were taken off without 
bonds being furnished, and the keepers were removed from their 
private residences after a week’s sojourn. The attachments in- 
cluded all the real estate of the defendants, valued at between 
$300,000 and $400,000, in addition to stocks, notes and’ deposits 
in various banks, household furniture, horses, carriages, etc. 
Since the attachment every action of the defendants upon the 
street had been closely watched and commented upon. It is un- 
derstood that the defendants consider the attachment upon their 
personal property as malicious, and rumor has it that counter 
suits will be entered by the defendants for damage to their stand- 
ing as business men. 

In Berlin.—The telephone has been largely taken advantage 
of in Berlin for private communication between offices, ware- 
houses and private residences, but the main use of it is in connec- 
tion with the Exchange, which has 2,500 subscribers. There are 
offices at the Central Telegraph Office, Oranienburger Strasse, 
Unter den Linden, Halle Gate, K6pnicker Strasse, and Central 
Market. At these offices a numbered list of the subscribers m iy 
be seen, this list being also supplied by the Post Office to each s\-b- 











 scriber and the additions periodically intimated. Any one desir- 


ing to speak to a subscriber may enter an office and request to be 
put in communication with Number So-and-So. The fee for this 
is 50 pfennig, and the time allowed is five minutes. This time, 
however, is not strictly observed, unless a second person is waiting 
to speak with the same subscriber. When the conversation is fin 

ished a bell is rung at the central office. This, indeed, is a popu 

larizing of the telephone, which not only citizens, but visitors to 
Berlin who take the trouble to. familiarize themselves with the 
Post Office arrangements, may employ to the great saving of tine 
and trouble. 





Legislation in Massachusetts.—Governor Robinson has 


signed the law which compels telephone companies to forego all 
discrimination between persons desiring to use the telephone. A 
bill has been reported in the House of Representatives sharply re- 
stricting the charges to be made for telephone service. The unex- 
pected feature in this is that it comes as an apparent breach of an 
understanding by the members of the Joint Committee on’ Mer- 
cantile Affairs to the effect that no such bill as this should be re- 
ported owing the fact that the same committee agreed to refuse 
the American Bell Telephone Company authority to increase its 
capital stock. The House, however, by a vote of 8 to 60, set at 
naught the compromise policy of the committee, and substituted 
the bill for its adverse report. This bill declares that no telephone 
company in Massachusetts shall charge more than $3 a month for 
the use of a telephone. The bill which has just been signed by the 
Governor practically prohibits the telephone company from carry- 
ing out the stipulation which the Western Union Telegraph Com- 
pany secured from it a few years ago, by which telephone service 
was refused to the Baltimore & Ohio Telegraph Company or any 
other rival. All efforts of thetelephone company to secure the 
insertion of a clause respecting this contract failed, and Massa- 
chusetts joined those of the Western States which declared the 
telephone corporation to be a common carrier. 

Operations Abroad.—The annual report of the Consolidated 
Telephone Construction and Maintenance Company (Lim.), of 
London, says that while its home business is rapidly increasing, 
the business of the several subsidiary companies in which this 
company is largely interested continues to make very satisfactory 
progress. The Telephone Company of Austria at the end of March, 
1884, had 575 subscribers, paying a gross annual rental of 
£3,920, At the end of March, 1885, there were 918 subscribers, 
representing a gross annual rental of £6,438. This shows an in- 
crease of 343 subscribers and of £2,513 0n the annual rental. 
There also were 264 persons wishing to join the exchanges, with 
a gross annual rental of about £2,000. With regard to the 
Edison-Gower Bell Telephone Company, at the end of 
March, 1884, the two exchanges of Lisbon and Oporto 
had 586 subscribers, paying a gross annual rental of 
£3,821; and at the end of March, 1885, there were 870 subscribers 
paying a gross annual rental of £5,380. This shows an increase 
of 284 subscribers, and of £1,559 rental during the year. As to 
the River Plate Telephone Company, on the 29th February, 1884, 
the number of subscribers in the exchanges of Buenos Ayres and 
Montevideo was 1,571, with a gross annual rental of £27,000, and 
on the 28th February, 1885, there were 1,858 subscribers, paying 
a gross annual rental of £29,400, This shows an increase of 287 
subscribers and £2,400 gross income. The total increase in the 
exchanges, as compared with 1884 and 1885, may thus be stated : 


Telephone Com OR DUNT... ncvintin ia cwicneces 
River Plate Telepnone 


6,472 








THE ELECTRIC LIGH?. 


Salt Lake City.—The regular quarterly dividend of the Salt 
Lake City Electric Light:Company. df fifty cents per share, was 
payable May 23. 

The Life Test at Philadelphia.—The electric light life test 
which bas been going on at the Franklin Institute, Philadelphia, 
reached its 1,064th hour on the 26th of May. Four companies 
competed—the Edison, the Weston, the Stanley and the Wood- 
house & Rawson. The Sawyer-Man and Brush-Swan companies 
were invited, but declined to participate in the trial. Extraor- 
dinary precautions, already described, were taken to prevent 
access to the lamps except by members of the committee in charge 
of the test. The lamps were lighted on April 11, and have 
burned ever since. At 11:35 0’clock on the morning of Tuesday, 
the 26th ult., the Edison Company, who entered twenty-one 
lamps, had lost one; the United States Company, who entered 
twenty-four, had lost seventeen ; the Stanley Company had lost nine- 
teen out of twenty-two, and Woodhouse & Rawson had lost eleven, 
or their whole number entered. On the evening of the conclusion 
of the test the members of the Examining Committee were enter- 
tained at dinner by Dr. Tatham, president of the Institute. 

The Electric Light as an Insect Destroyer.—An 
esteemed contemporary says: There is, apparently, no end to the 
uses of electricity, and seldom a day passes that some new value 
is not found in this wonderful agent of nature. The most recent 
discovery is the value of the element as a destroyer of insects, 
and those *‘ horrid thousand-leggers” which the ladies look upon 
with mortal terror, are exterminated with amazing rapidity by 
just turning the powerful rays of an electric light upon their ugly 
little bodies. People have noticed scores of dead centipedes lying 
on the ground in the vicinity of electric lights, and investigation 
has disclosed the fact that the rays prove fatal to them without 
their coming in contact with the flame. Centipedes thrive in dark 
places,;seldom coming out of their coverings during daylight, but 
it is not known exactly whether it is the powerful ray of the 
electric light or the small amount of electric current which 
escapes by induction, which proves fatal tothem. There are some 
insects and fishes which cannot live in the light, and it is thought 
that the electric rays may ‘be too powerful for the centipedes. 

Brooklyn, Eastern District.—The Municipal Electric 
Light Company, of Brooklyn, opened a new station at 306 Penn 
street, on May 26, and also lighted a large portion of the Eastern 
District for the first time under the provisional contract with the 
city. The lighting was admirable. The new station is of brick 
and substantially built. The dimensions of the building are 60 x 
100 feet. In the basement in front on one side are three furnaces 
and boilers. These are each 8 x 16 feet, and each boiler contains 
eighty-four 3!4-inch tubes. On the same side of the building on 
the ground floor are five Buckeye engines. Four of these are 6 x 
14 inches and have a capacity of 60 horse-power, and the other 
is 11 x 16 inches, and has a capacity of 150 horse-power. Con- 
nected with these by belts are 10 dynamos. The total capacity of 
the present machinery is about 400 lamps of 1,200 candle-power 
each. The engines are set upon solid masonry, and there is no 
vibration when all the machinery is in motion. Only one side of 
the building is now occupied, making it possible to double the 
capacity of the works. The condition of the plant and the prog- 





ress of the company are highly creditable to President Cooper 
and the management, 
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MISCELLANEOUS NOTES, 


Reviving by Electricity.—A case illustrating the power of 
electricity to stimulate the action of the heart is reported from St. 
Albans, Vt. A three-year-old child was by mistake given a dose 
of morphine, aud was so affected by it as to be apparently beyond 
help. Dr. Sherwood was called, but to all appearance the child 
was dead, except that there was an almost imperceptible beat of 
the heart. An application of electricity was made and continued 
four hours, at the end of which time resuscitation was complete 
and the child lives. During the process of restoration, if the poles 
of the battery were withdrawn the activity of the heart would 
subside, and it is very evident that but for the use of electricity 
death would have ensued. 


Electric Gas Lighting Interests.—At the recent annual 
meeting of the Electric Gas Lighting Company, Boston, the fol- 
lowing officers were elected: Henry 8. Russell, President; Louis 
W. Burnham, Vice-President and Business Manager; James H. 
Howard, Secretary and Treasurer; Edward P. Payson, Counsel. 
Board of Directors: Henry 8S. Russell, Milton, Mass.; Francis 
C. Foster, Cambridge, Mass.; Jacob M. Haskell, Boston, Mass. ; 
John Hopewell, Jr., Boston, Mass.; John G. Phillips, Dorchester, 





prosperity may safely be predicted for the company in its enlarged 
operations, 


railway, the invention of Prof. Short, of the Denver University, 
was given a practical test to-day. The inventor claims for this 
invention that it possesses principles not used in the Edison and 
similar inventions. The test was made to-day over 300 feet of 
track built in a semi-circle, and having at one point a grade of 250 
feet to the mile. The track was a few inches narrower than that 
of a narrow-gauge railway. The dummy car built for the occa- 
sion contained five persons, and was propelled over the track at a 
lively rate of speed. It was governed the same as a cable car. 
Prof. Short claims that his dyramo is superior to all others, Some 
time ago a company was formed to build a cable-car line in Den- 
ver, on which this invention is to be used, and already tracks are 
Mass.; Alvan A. Sweet, Hopkinton, Mass.; Louis W. Burnham, | laid upona number of the streets. The members of the company 
Newton, Mass. These gentlemen are all well known in New| say the line will be in operation by fall. 


England, and the names of Messrs. Russell, Burnham and Howard 
are familiar to all connected with electrical applications, The 
management and directorate are remarkably strong, and great 








APPLICATIONS 0 OF POWER, 


The Short System,—A — dispatch to the St, Louis 
Globe-Democrat, dated Denver, Col., May 16, says: A new electric 
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June 6, 1885. 


sock QUOTATIONS, 

Telegraph, telephone and electtic light — 
on the New York Stock Exchange, Boston 
where : — 

Telegraph.—Am. Cable, b 58, a 583; ei: Dus thei 40, 
a 22; B. & M,, a8; Postal sixes, b9,a 11; Western Union, b.50%. 
a 60, 

The Southern Telegraph “Compaby. has entered into business 
arrangements withthe Matwal Union Companyy snd Cuus-games 
under Western Union control. 

Telephone.—Am. Bell, b 179, a 180; Trt, b 0034, ‘a 20%: 
New England, b 80; Tropical, b 1%. 

Electric Light.—Edison, b 60, 


Bapiz:taleetnie chhaninmk tie mcmama ai ke ) 
used the Reis telephone before the year 1876 will please send their 
address to Briesen & Steele, 229 Broadway, New York. 

Anti-Magnetic Shields for Watches,—These shields, 
made by Giles, Brother & Co., State and Washington streets, , 
Chicago, are an efficient protection to the works of watches from 
magnetism, as many testimonials in their OE ER 
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OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS DATED MAY 19, 1885, 





or ey or vanome 
coulombs. ished means 
Railway Signaling Apparatus; William Hadden, combina x is oct Being a wg inn tg * 
— 317,994 | time mechanism. improvement is based upon the of 


Consists in a banner and an 0; 
form, two sides of the trapezoi 
of the banner. It also consists in a 


ing for the same of tra 


night service. 


Telephone Attachment; Geo. R. Tyler, Palmyra, 
De VO i OR AR aaa .... 318,057 
A mouth-piece is ided made of aninner and outer tube, and 
set atan angle so that when turned it will be at different angles. 


Magneto Telephone; Henry E. Waite, New York, 
B. Bags — — ae * eas ——— 318, ofa 
Consists of a compound magnet for telephones, consisting o Ss 
central permanent magnet surrounded by a number of other 
nmianent magnets at equa] distance therefrom, soft-iron discs pin. 
ing the ends of the permanent magnets, a soft-iron core projecting 
from one of the discs, and a helix surrounding the core. 


panne — Machines; Josiah 8. Dubois, 
CMO, IN. Bus iceniintes cc coeniebeibaes kes <o 06 318,094 
armature is inclosed in a vacuum chamber to prevent heat- 
ing by air friction. 












































318,166. ELectric METER. 





amperes or units of —— stre 


being radial to the pint motion | strength of durin second is equal to 
—— of of quantity. Consists of pn bit * 
opaque material for screening a light when the signal is used for | main circuit, a 











La 
—* sl ended er sa vene tate toneaeta Ci sihvasdree cant 418,102 | 
Closing of the gates on elevated railroad trains, especially the} 
elevated, gives a signal in the locomotive. 


System of Electric Lighting; William 8S. An- 
drews, New York, N. Y., and Thomas Spencer, South 
Maribeth, COB iio sc balavlh en tea 318,157 
There ars only two wires for each feeding circuit, extending 
each frcm o1¢ of the omnibus wires to a positive or negative main 
rs lighting conductor, while at some convenient point, which will 
— be that at which the lighting conductors renee most 
nearly to the omnibus wires, a wire heavy enough carry the 
whole current of the largest generator of the system extends from 
the central omnibus wire or directly from the point of division of 
the source of supply, which is precise * equivalent to the central; 
one of such lighting wires. This single conductor acts as the com- 
pensating conductor for all the feeders. In most systems of this 
character a derived circuit extends at some point from the light- 
ing conductors into the central station for lighting the station. In 
such case we make the centre wire of this derived circuit of suf- 
ficient size for the purpose. and connect it with the centre omnibus 
wire; but in case th e lighting conductors approach very closely to 
the station building. we simp ply extend a single conductor of suf- | 
ficient size from the centre lighti 
bus wire. 


Electric Meter ; Jules Caudray, Lausanne, Switzer- 
WOE. ois 0's vic on odde sens 6 315,166 


ing conductor to the centre omni- | 


as given by an ampéremeter 
—— — —— 
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318,172. DEVICE FOR PROTECTION OF MEN FR 
TENSION CURRENTS. 


Device for Protection of Men from High 
Fonstom Currents; Patrick B. Delany, New York, 





318,200, CARBON BATTERY ELECTRODE. 


with the ordinary combined bell and cord, and 
vides push-buttons, couplers, electric bells, ete. ot 


Carbon Battery. Electrode; Hermann F. B, 
Schaefer, Berlin, Germany...............+sseccececes 818,300 
A tubular envelope, a, is woven. This enve 

carbon conductors b, in a comminuted state, . if desired, the 

filling processes can go on while the envelope is being formed, 


Telegraph ; Robert K. Boyle, Liverpool, os . 818,845 
Consists of the combination of a magnet exten- 








ere mony limewti. Sy + 
Arc Lamp; William F. Cleveland, O-- +... 
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Bradish J. Carroll, 
—— ea RR EERE 818,417 3 
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318,417. ELectric Making GOVERNOR. ~ R. | 


the direct application of a cof ‘water, in er with 
break a 
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The object of the improvement is to resolve the indications of 


having 
sions corrugated or grooved on their opposing faces, a series of 


outlying points to'« common put of 





